





























Data:	To	characterize	the	TECs	we	ran	different	currents	through	them	and	measured	∆𝑇!"#"	and	time	until	∆𝑇!"#"	plateaued	or	“saturated”.	For	clarification,	when	∆𝑇	is	mentioned	throughout	the	remainder	of	this	paper	it	is	referring	to	∆𝑇!"#" .	We	calculated	the	electrical	power	using	the	equation	𝑃!" = 𝐼𝑉,	while	determining	the	power	we	pulled	out	of	the	system	through	the	𝑃!"# = 𝑚𝐶 !"!" 	relationship.	The	heat	moved	through	the	TEC	was	calculated	by	measuring	the	change	in	temperature	of	the	aluminum	slug:	𝐸 = 𝑚𝑐∆𝑇.		
	
	Figure	9		Figure	9	shows	a	plot	of	the	temperature	of	the	aluminum	slug	in	the	vacuum	flask	as	a	function	of	time.	Performance	is	optimized	between	1.5	A	and	3	A	as	2.5	outperforms	the	3	A	run.	It’s	possible	the	heat	sink	wasn’t	able	to	pull	the	extra	energy	being	generated	by	the	Joule	heating	fast	enough	at	higher	currents.	The	higher	the	current,	the	more	heat	produced	by	Joule	heating	will	need	to	be	removed.	The	data	of	Figure	9	and10	nicely	fit	to	the	theoretical	curve	of	Newton’s	Law	of	cooling:	!"!" =  −𝑘(𝑇 − 𝑇!)	and	𝑇 𝑡 =  𝑇! + (𝑇! − 𝑇!)𝑒!! !! .		
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	Figure	10		Figure	10	repeats	the	experiment	in	Figure	9	for	the	other	TEC.	Unlike	the	TEC06	the	performance	of	the	TEC15	continues	to	increase	with	increased	current.				





	Figure	15		Most	importantly	these	graphs	tell	us	what	current	we	should	run	given	a	certain	∆T.	For	example,	the	highest	COP	for	the	TEC06	at	∆T	=	-10˚	is	reached	when	the	device	is	run	at	1A.	The	equation	𝐶𝑂𝑃!""#$%& = !!"#$%"&!!"!#$%&#'" ≤ !!"#$!!!"!!!"#$	allowed	us	to	calculate	COP	for	both	of	the	devices	at	different	temperatures	throughout	our	runs.						
	Figure	16		It	is	apparent	that	the	12715	has	a	higher	COP,	as	plotted	in	Figure	16,	but	the	12706	reached	lower	∆T’s	for	the	same	input	current.			
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Conclusion:	The	greatest	finding	from	our	research	was	that	at	the	same	current	the	12706	reaches	a	lower	temperature	while	the	12715	reaches	its	saturation	temperature	faster	and	has	a	higher	coefficient	of	performance.	We	believe	that	TECs	show	promise	in	use	as	a	direct	solar	cooling	element	and	have	confidence	that	these	can	be	used	to	achieve	our	original	goal.	The	next	steps	for	a	future	group	working	on	this	project	would	be	to	calculate	the	efficiency	of	stacking,	determine	the	best	Peltier	device	for	a	solar	powered	refrigeration	system,	and	to	design	and	build	a	prototype.	Determining	whether	stacking	is	a	more	effective	technique	than	a	single	layered	system	is	the	next	big	piece	of	information	needed	to	move	forward	with	this	idea.	Stacking	could	be	beneficial	as	it	would	allow	the	TEC	chips	to	be	run	at	lower	currents,	thus	higher	COPs,	and	reach	an	even	lower	∆T	than	a	single	layered	setup.	The	trick	is	to	see	if	that	actually	requires	less	power	than	just	running	one	TEC	at	a	really	high	current.	This	also	plays	a	role	in	deciding	which	Peltier	device	to	use.	It	seems	that	the	12706	could	work	best	in	a	single	layer	design,	while	the	12715	could	be	better	suited	for	stacking	as	it	would	need	multiple	devices	to	reach	a	temperature	below	freezing,	from	a	hot	side	at	room	temperature.	When	choosing	a	TEC,	one	would	also	benefit	from	testing	if	there	were	other	larger	sized	or	higher	quality	devices	that	would	work	better.	We	looked	into	locally	manufactured	Peltier’s	to	see	if	they	would	perform	at	a	higher	level	than	ones	made	abroad.	The	real	balance	here	lies	in	whether	the	improved	performance	is	worth	the	extra	expenses.	Finally,	constructing	a	prototype	would	be	the	concluding	stage	in	this	project.	The	culmination	of	all	the	experimenting	and	preparation	would	introduce	the	last	phase	of	problems	before	a	working	model	is	produced.	It	would	help	us	see	exactly	what	it	would	look	like	to	try	and	implement	one	in	an	underdeveloped	country	and	what	would	need	to	change	before	introducing	them	overseas.	Overall	Peltier	cooled	refrigerators	seem	to	be	a	legitimate	possibility	and	will	only	become	more	competitive	as	the	cost	decreases	and	the	performance	increases	for	both	TECs	and	solar	panels.			
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